The yearly National Student Solar Spectrograph Competition (NSSSC) is Montana Space Grant Consortium's Education and Public Outreach (EP/O) Program for NASA's Interface Region Imaging Spectrograph (IRIS) mission. The NSSSC is designed to give schools with less aerospace activity such as Minority Serving Institutions and Community Colleges an opportunity for hands on real world research experience. The NSSSC provides students from across the country the opportunity to work as part of an undergraduate interdisciplinary team to design, build and test a ground based solar spectrograph. Over the course of nine months, teams come up with their own science goals and then build an instrument to collect data in support of their goals. Teams then travel to Bozeman, MT to demonstrate their instruments and present their results in a competitive science fair environment. This paper and poster will discuss the 2011-2012 competition along with results as well as provide information on the 2012 -2013 competition opportunities.
INTRODUCTION
The yearly National Student Solar Spectrograph Competition (NSSSC) is Montana Space Grant Consortium's Education and Public Outreach (EP/O) Program for NASA's Interface Region Imaging Spectrograph (IRIS) mission. "NASA is in a unique position to use scientific space missions like IRIS to foster student interest in science and engineering," said Diane DeTroye, of NASA's education office in Washington, D.C. "Giving students a chance to get hands-on experience often encourages them to pursue and continue STEM studies. This helps build an important pipeline of talent for future NASA missions."
A Spectrograph is an instrument used to measure properties of light over a specific portion of the electromagnetic spectrum by separating the incoming light into its characteristic frequencies of wavelengths (spectrum). Spectrographs have a wide range of complexity from simple grating or prisms to the cutting edge IRIS spectrograph. The goal of this competition is to design and build a spectrograph and carry out a ground-based spectroscopy experiment of the students choosing. Each team has the academic year to declare a science goal, design and build their instrument, collect and analyze data, and perform some type of educational outreach. Teams then travel to Montana to demonstrate their instrument and their findings in a competition-style format.
COMPETITION OVERVIEW

Project Milestones
NSSSC details can be found on the competition website: http://www.spacegrant.montana.edu/iris/ The NSSSC has the following project milestones:
1. Declare a science goal: the point is to demonstrate the scientific capability of your spectrograph by "figuring something out".
2. Design and build a spectrograph on a budget of $2,000.
3. Use your instrument to collect data, which you will analyze and present at the competition in Montana.
4. Provide educational outreach in your community, such as a demonstration to a class or a presentation on solar science.
5. Present your work during the competition in the form of a research poster and three ten-minute talks (talk topics are: Design & Build, Outreach, and Results)
Technical Rules
A laptop may be used to interface with your spectrograph for instrument control and data collection. The laptop is not part of the $2,000 budget and Build Award funds may not be used towards its purchase.
Any type of telescope that is used with your spectrograph, whether it is a single lens or a commercial telescope, must be included in your budget A selection of diffraction gratings is being provided by Richardson Gratings. Each team is allowed one grating free of charge.
On the competition days, you will have access to a heliostat that provides a fixed beam of sunlight. The maximum diameter aperture that the heliostats can accommodate is four inches; larger apertures are not allowed.
The sun may be your team's object of study. Alternatively, the sun may be used as a light source for an experiment outside of solar science.
Build Awards
Each team can apply for Build Awards in the amount of $2,000 per team.
Eligibility and Team Composition
Undergraduate students enrolled in a U.S. college or university are eligible to enter the NSSSC. Unfortunately, due to the funding restrictions imposed by NASA, we are currently unable to accept international teams. Teams must include at least one faculty advisor from a college or university and consist of three to six undergraduate students. A group of universities may work together on a spectrograph entry. Multidisciplinary teams and collaborations between Majority and U.S. Minority Serving Institutions are encouraged. Priority for build awards will be given to Minority Serving Institutions, Community Colleges and institutions with less aerospace activity.
Evaluation
Four Judges will evaluate the Student Solar Spectrograph projects based on four categories: best design, best build, best science observations, and best presentation of results. Judging will be based on the teams' own stated science goals as well as general performance benchmarks. An example of a general benchmark would be the identification of Fraunhoffer lines in the solar spectrum to demonstrate resolution and sensitivity of your device.
Suggested Timeline
Successfully designing an experiment and building the equipment needed to carry it out may seem like a daunting task, especially in the academic year format of NSSSC. Your team may review this suggested timeline of project milestones, and plan a more detailed timeline according to your team's specific objectives and member availability.
September: Make sure registration is in order. Be underway with research into spectroscopy and possible science goals.
October: Science goal should be clearly stated. Begin designing, choosing optics, etc.
November: Finalize design; calculate theoretical performance capabilities (resolution, intensity, etc.). If design needs are met, begin ordering parts.
December: Test parts as they arrive. Make your own intensive schedule for January-May that includes necessary tasks such as fabrication, testing, troubleshooting, calibration, data collection, data presentation, etc.
February: Have the instrument built and fully operational. Perform in-lab testing.
March: Collect data. Finalize plans for travel/ shipping to Montana.
April: Present data in the context of your own science goal. Consider giving a practice presentation at home, especially for those taking science communication classes or capstone classes.
May: Wrap up your coursework and head to Montana!
Prizes
Travel awards to a NASA launch for 4 winning teams per year.
Scholarship awards for 4 winning teams per year, 4 students per team at $3,000/student.
Registered Teams of the 2011-2012 Competition
In early January 2012, 13 teams registered for the 2011-2012 competition from a variety of Universities and Colleges. 
Spectrograph Design and Build for the 2011-2012 Competition
Selected design and build pictures from the registered teams included the following: 
